Further characterization of stimulus interaction of cat carotid chemoreceptors.
The hypothesis that the maximal response to pCO2 of carotid body chemoreceptors would be the same regardless of pO2, if the receptor molecule behaves like a hemoglobin molecule, was investigated using single or a few fiber carotid body chemoreceptors in cats in vivo which were anesthetized and artificially ventilated. In one series, graded levels of CO2 inhalation in steady-state at p(a)O2 = 354 +/- 19 Torr showed a linear response from 1 to 20.1 +/- 2.3 imp/s for p(a)CO2 increase from 32 to 178 +/- 18 Torr, and at p(a)O2 of 48 +/- 3.8 Torr, from 3.8 to 18.6 +/- 1.7 imp/s for p(a)CO2 increase from 21 to 109 +/- 11 Torr, levelling off thereafter. In another series of multi-fiber preparation, close intra-arterial injection of blood plus saline containing pCO2 of about 270 Torr gave peak responses of 44 +/- 9, 42 +/- 6 and 42 +/- 7 imp/s at p(a)O2 of 40 +/- 4, 82 +/- 6 and 388 +/- 18 Torr, respectively. Thus, the chemosensory responses to p(a)CO2 reached the same level of maximal activity regardless of p(a)O2. Taken together, the maximal responses in both steady-state and transient-state to p(a)CO2 appeared to be the same at hypoxic and hyperoxic p(a)O2. This stimulus-response relationship of the receptor molecule is analogous to O2-CO2 interaction with hemoglobin molecule with a Bohr effect, reaching a saturation point at a finite pO2.